Purifying selection drives the evolution of surfactant protein C (SP-C) independently of body temperature regulation in mammals.
The pulmonary surfactant system of heterothermic mammals must be capable of dealing with the effect of low body temperatures on the physical state of the lipid components. We have shown previously that there is a modest increase in surfactant cholesterol during periods of torpor, however these changes do not fully explain the capacity of surfactant to function under the wide range of physical conditions imposed by torpor. Here we examine indirectly the role of surfactant protein C (SP-C) in adapting to variable body temperatures by testing for the presence of positive (adaptive) selection during evolutionary transitions between heterothermy and homeothermy. We sequenced SP-C from genomic DNA of 32 mammalian species from groups of closely related heterothermic and homeothermic species (contrasts). We used phylogenetic analysis by maximum likelihood estimates of rates of non-synonymous to synonymous substitutions and fully Bayesian inference of these sequences to determine whether the mode of body temperature regulation exerts a selection pressure driving the molecular adaptation of SP-C. The protein sequence of SP-C is highly conserved with synonymous or highly conservative amino acid substitutions being predominant. The evolution of SP-C among mammals is characterised by high codon usage bias and high rates of transition/transversion. The only contrast to show evidence of positive selection was that of the bears (Ursus americanus and U. maritimus). The significance of this result is unclear. We show that SP-C is under strong evolutionary constraints, driven by purifying selection, presumably to maintain protein function despite variation in the mode of body temperature regulation.